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Development of Hollow Titanium Connecting Rod
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ABSTRACT

It is necessary to reduce the reciprocating mass in
order to increase the engine speed and power of Formula
One engines. The project discussed in this paper
therefore set out to increase the section modulus of the
shaft of the connecting rod while maintaining its rigidity
and achieving weight savings. To this end, the diffusion
bonding method was optimized, and a process of
manufacturing a hollow connecting rod was developed.
The developed connecting rod is lighter in weight and
higher in rigidity than a rod with a conventional I-type
section produced by forging, and has contributed to
enabling engines to be increased in speed.
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INITIAL ASPERITY CONTACT

FIRST STAGE: DEFORMATION
AND INTERFACIAL BOUNDARY
FORMATION

0, | G
SR pie

THIRD STAGE: VOLUME DIFFUSION
AND PORE ELIMINATION

SECOND STAGE: GRAIN BOUNDARY
MIGRATION AND PORE ELIMINATION

Fig. 1 Model of diffusion bonding process
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Diffusicdnbended axea

Fig. 2 Microstructure of diffusion bonded area of
connecting rod
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Fig. 3 Developed process of manufacture of hollow connecting rod
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Diffusion O
bonded area

Conventional Hollow shape

Fig. 6 Comparison of conventional and hollow conrod
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